High-performance liquid chromatographic determination of anandamide amidase activity in rat brain microsomes.
A rapid, sensitive, and reliable method for measuring anandamide amidase activity in rat brain microsomes by reversed-phase high-performance liquid chromatography (RP-HPLC) and its applications are described. Enzymatic activity was assayed by the determination of the rates of hydrolysis of anandamide or its analogs at 37 degrees C. The reaction products were separated using an ODS guard column eluted with aqueous phosphoric acid-acetonitrile and quantitated with uv detection at 204 nm and an external standard method. Baseline separation of the acid products from their substrates was completed in less than 2 min. The detection limits were 1.4 pmol for arachidonic acid and 0.22 pmol for anandamide at a signal to noise ratio of 4:1. The stability of anandamide in the acidic mobile phase was tested, and no significant decomposition was observed up to 1 h. The method was successfully applied to the examination of substrate specificity as well as for testing the ability of amidase inhibitors to block its hydrolysis. Kinetic constants obtained for (S)-methanandamide were an apparent Km of 8.6 +/- 1.3 microM and a Vmax of 362 +/- 16 pmol/min/mg of protein. A highly potent inhibitor, palmitylsulfonyl fluoride (PSF), was found to have an IC50 of 50 nM. PSF is 210 times as potent as phenylmethylsulfonyl fluoride. The method offers several advantages over existing methodology using radioisotopes or a solvent extraction procedure.